Abstract-we provide a priori error estimates for linear elliptic eigenvalue problems based on the spectral-Galerkin method, and also provide an efficient Galerkin method is proposed for solving this problems,with this scheme ,the solution of an eigenvalue problem on a big spectral space is reduced to the solution of an eigenvalue problem on a small spectral space and and solution of a linear algebraic system on the big spectral space and the resulting solution still maintains an asymptotically optimal accury.
INTRODUCTION
The purpose of this paper is to present an efficient technique based on thLegendre-Galkerkin approximations for solving eigenvalue problems,and also provide a priori error estimates for linear elliptic eigenvalue problems based on the spectral-Galerkin method that different from [1] . It should be mentioned that the this method is called iterated Galerkin method. This method for elliptic eigenvalue problems is first proposed in [2] , and later developed in [3] , then it was further nvestigated by many other authors, for instance Axelsson and Layton [4] for nonlinear elliptic problems, Dawson and Wheeler [5] and Xu [6] for finite difference scheme for parabolic equations, Layton and Lenferink [7] , and Utnes [8] for Navier-Stokes equations Marion and Xu [9] for evolution equations. But we do not see is was used in spectral spaces.
Inspired by the work [10] , in this paper we propose iterated Galerkin method for eigenvalue problems. By using the scheme, the solution of an eigenvalue problem on a big big spectral space is reduced to the solution of an eigenvalue problem on a small spectral space and solution of a linear algebraic system on the big spectral space,it provides very accurate approximations with a relatively small number of unknowns, because solving an elliptic eigenvalue problem will not by much more difficult than the solution of some standard elliptic boundary value problem.
In the remainder of this section, we would like to give a example to illustrate the main idea in this paper. Consider the following eigenvalue problem 
where
Let us first introduce some bsic notations which will be used in the sequel.We assume that
we denote by Ln(x) the nth degree Legendre polynomial, and set 01 { ( ), ( ), , ( )}, 
We note that 
At first, we transform (4)- (5)into the operator forms,note that ( , ) a  is coercive. Using the source problem (4) associated with (2), we define the operator
Babuska and Osborn [1] proved that (2) has the operator form:
Using the source problem (5) associated with (3), we define the operator 
III. A PRIORI ERROR ESTIMATES OF SPECTRAL-GALERKIN METHOD SELECTING A TEMPLATE
In this section we will provide a priori error estimates for linear elliptic eigenvalue problems based on the spectralGalerkin method that different from [1] . It is known that (2) has a countable sequence of real eigenvalues 
is an eigenvalue pair of (3), then
. 
Because E be the orthogonal-projection, we have ( , ) .
Combining (9)- (10) 

is an eigenvalue pair of (2)
Proof. Let 
Submit (16) 
Because of (6) we have Because of (6) 
By using triangle inequality we obtain
Combining with (13), (15), (18) 
IV. ITERATED GALERKIN METHOD
In this section, we shall now introudce iteratedGalerkin method, the iterated Galerkin method method for eigenvalue problems may be dated back to [11] . By using the scheme, the solution of an eigenvalue problem on a big spectral space is reduced to the solution of an eigenvalue problem on a small spectral space and solution of a linear algebraic system on the big spectral space, it provides very accurate approximations with a relatively small number of unknowns, because solving an elliptic eigenvalue problem will not by much more difficult than the solution of some standard elliptic boundary value problem. Let 
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